Reject-optional LVQ-based Two-level Classifier to Improve Reliability in Footstep Identification
A thin, flexible, lowprice electret material
Consists of cellular biaxially oriented polypropylene film coated with metal electrodes
It is possible to store a large permanent charge in the film by corona method using electric fields An external force affecting on the EMFi's surface causes a change in the films thickness resulting a charge between the conductive metal layers
This charge can be detected as a voltage, which describes the changes in the pressure affecting the floor To get "good quality" footsteps for identificatioǹ
EMFi-floor(4)
EMFi Data
Each 64 stripes produces continuous signal
Streamed into a PC from where the data can be analysed in order to detect and recognize the pressure events
The analogous signal is processed with National Instruments data acquisition -card (PCI-6033E), sampling rate can be chosen between 0.1 -1.54 kHz 100 Hz sampling rate is used in these experiments 
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Footstep Data
Collecting data
Footstep data was recorded from eleven different persons
The subjects stepped on one particular stripe Collected data contained about 40 steps/person, including steps from both feet
Pre-processing
Finding good-quality steps from noisy data A raw segmentation was made with edge detection using FIR median hybrid filter, convolution, and thresholding
Footstep parts from adjacent channels were summed
A "good quality" footstep has hit on the center of one stripes 
Footstep Data (3)
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Identification Methods

Learning Vector Quantization (LVQ)
A well known statistical distance based classification method Based on piecewise linear class boundaries, which are determined by supervised learning
LVQ classification
Classification is made with a codebook, which contains prototype vectors labeled for each classes Learning algorithm iteratively minimizes the rate of misclassification error by updating the codebook vectors The unknown sample is classified to the closest codebook vector using Euclidean distancè
Identification Methods (2)
A basic training algorithm LVQ1:
is training sample, and¨is learning ratè 
Identification Methods (4)
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Identification Methods (6)
LEVEL 1: Identifies or rejects a single footstep LEVEL 2: Identifies or rejects a sequence of three independent footstep based on the knowledge from the first level
and one is classified to one of the classes.
Experimental Results
The test results 
Conclusions
Experiments on identifying persons based on their footsteps were reported A Method for reliable identification with a reject option was proposed
Method increases reliability and adaptiviness: detecting spurious patterns and possible unknown persons 
